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ABSTRACT

Underthe NationalUraniumResourceEvaluation(NURE),
❑assiveamountsof geological,geochemical,and geophysical
data,coveringthe entireconterminous48 statesand Alaska,
are being collectedand ❑ade public. In additionto NURE
goals,thesedata are applicableto variousotherresearches
on and In the vicinityof lands controlledby the National
Park Service. Airborne geophysicaland hydrogeochemical
surveyNURE data have been ❑ade publicfor the majorityof
the area in the combinedMt. McKinleyNational Park and
DenaliNationalMonument. Besidesindicatingpotentialraw
materialdeposits,these data are also useful for geologic
mapping, water q“uality,pollution and
biological,and environmentalstudiesin

other geological,
the pnrk.

INTRODUCTION

The NationalUraniumResourceEvaluation(NURE),begun in 1974
and slatedfor completionin 1988,is a US Departmentof Energy(DOE)
programthat has as its major goal the establishmentof’reliableand
timely comprehensiveestimatesof the nation’s uranium resources.
The Grand JunctionOffice of DOE is responsiblefor the NURE program
management.

In order to oollect,analyze,and evaluatethe informationnec-
essary to ❑eet its major goal, the NURE has been dividedinto seven
operating31ements: airborneradlometricreconnaissance(ARR);hydro-
geocnsmioal and stream sedtient reconnaissance(HSSR); subsurface
geologic investlgationa;geologic studies; technologyapplications;
quadrangleevaluation;and informationdissemination(Bendix Field
EngineeringCorp. 1979). The ARR and HSSR are designedto collect
geophysicaland geochemicaldata from the entire cnnterminoua48



atatee and Alaaka that will aid in the identificationof areas that
are more promising with respeot to uranim ❑ineralization. Subsurface
geologic inveatigationa are direoted toward obtaining data to confirm
uranlm resouroe entlmatea or to evaluateareaa thought to oontain
potentially uranifercw host rooks. Geologicmtudiea are aimed at
1) examining tb environmentsof uranium deposits that are major
produoersthroughoutthe world and that oould oucur In the US, and
2) surveying and evaluating the potential resources tied up in
intemediate-grade (0.01 to 0.05 percent U3~) uranium deposits.
The tecnnolo~ applicationsprogram provides the researchon tech-
niques, methodologies,and equi~ent for uranium explorationand
reaouroeappraisal. The quadrangleevaluationprogram colleotsand
evaluatesall data relevant to uranium resourcepotentialand pro-
vides the Infonuationto the LX)E and the public on the basis of
1° x 2* or 1° x 3° NationalTopographicHap Series (NTMS)quadrangles.
The informationdisseminationelement of NURE is responsiblefor
releaaing to the public all informationgenerated by the other
operatingelementsof NURE.

Data tapes containingthe MR and HSSR data may be purohased
from: GJOIS Pro.jeot,UCC-NDComputerApplication Dept., 4500 North
Building, Oak Ridge National Laboratory,P.O. Box X, Oak Ridge,
Tennessee37830. Microficheof all NURE reports ❑ay be purchased
through: Tech~icalLibrary,US Dept. of Energy,P.O. Box 2567, G=and
Junction,Colorado81501.

A more detaileddescriptionof the funotionand status of eaoh
of the operatingelementsof NURE can be fcund in the NURE Annual
AotivityReport (BendixField EngineeringCorp. 1979). Because of
theirgeneralapplicabilityto researchesin and aroundvariousunits
of the NationalPark ServiceSystem,the typesand uses of reoormais-
sancedata collectedin the ARR and HSSRwill be discussedbelow.

AIRBORNERADIOMETRICRE~NNAISSANCE

The ARR generateshigh sensitivityradiometricand aeromagnetic
data. These data, oollectedat an averagealtitudeof 120 ❑ above
ground level by private contractors,provide excellentInformation
for the delineationof geologg?structureand the identificationof
some surficialunits. The average spacingbetween flight llflesis
5 h. To date, ❑ore than one million flight-linekilunetershave
been flown. Figures1 and 2 illustratethe statusof’the ARR for the
conterminous48 atatea and for Alaska, respectively. Data are re-
portedon the basis of NTMS quadrangles.

NYDROGEOCH041CALAND STR&AMSEDIMENTRECONNAISSANCE

The HSSR involvesthe collectionof field data and small sam-
ples of ground water, surfaoe water, stream sediment and/or lake-
bottomsediment,the analysisof these samplesfor uraniumand other
elements,and the reportingof these data on the basis of NTMS quad-
rangle. Three nationallaboratoriesare responsiblefor conducting
the HSSR: SavannahRiver Laboratoryin the easternand far western
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states,Oak RidgeNationalLaboratoryin the Great Plainsstates,and
Los AlamosScientificLaboratory(LASL)in the Rocky Mountain states
and Alaska.

Each laboratoryutilizesdifferentfield and analyticalproce-
duresand amlyzes theirown samplesfor differentsuitesof elements.
Where possible,one water and one sedimentsampleare collectedfrom
a samplelocationat a densityof one locationevery 10 to 15 square
kilometersin the lower statesand mountainousregionsof Alaskaand
one locationevery 23 squarekilometersin the lake-coveredareas of
Alaska. As a result,by the end of the program,sampleswill haver1 been collectedfrom more than one million locationsthroughoutthe
conterminous48 statesand Alaska. All field and analyticaldata for
theselocationsare being made publicas soon as possibleafter sam-
ple collectionand analysis. Figures 3 and 4 illustratethe s+,atus
of the HSSR program in the conterminous48 states and in Alaska,
respectivelye

In the field,air and water temperature,water conductivityand
pH, and scintillometerreadingsas well as general observationson
weather,geology,generalsite characteristics,and possiblesources
of contaminationare recordedby the LASL at each site. The LASL~s
water samples are analyzed for calcium, ch~omium,cobalt, copper,
iron,lead,magnesium,marlganese,molybdenum,nickel,titanium,zinc$
and uranium. Uraniumconcentrationsin water samplesare determined
by fluorometryand the concentrationsof all other elementsin water
samplesare determinedby plasma-sourceemissionspectrography.The
LASL’S sedimentsamplesare analyzedfor aluminum,antimony,barium,
beryllium, bismuth, cadmium, calcium, cerium, cesium, chlorine,
chromium,cobalt,copper dysprosium,europium,gold, hafnium,iron,
lanthanum, lead, lithium, lutetium,magnesium,manganese, nickel,
niobium, potassium,rubidium, samarium, scandium, silver, sodium,
strontium, tantalum, terbium, thorium, tin, titanium, tungsten,
uranium, vanadium,ytterbium,and zinc. Sedimentsare analyzedby
delayed-neutroncountingfor uranium,by neutronactivationanalysis
for 31 elements,by x-ray fluorescencefor 9 elements,and by arc-
sourceemissionspectrographyfor 2 elements. All elementalanalyses
are performedat the LASL and the Laboratoryis capableof analyzing
the water and sedimentsamplesfrom more than 50 000 samplelocations
per year.

NURE DATA AND RESEARCHIN UNITSOF THE NATIONALPARK SYSTEM

More than 80 million acres are presently included in units
controlledby the NationalPark Service,50 million ac:es of which
were recentlyproclaimedas National Monuments in Alaska. The 80
million acres would normallyyield approximately20 000 ESSH sample
locationsand more than 50 000 flight-linekilometersof ARR dati.

NURE airborne radiometricdata, aeromagneticdata and HSSR trace
elementdata are presentlyavailableto the publicfor areas covering
all or most of several units in the National Park System (e.g..
Arches National Park, Big Bend NationalPark, CanyonlandsNational
Park, Denali NationalMonument,Mesa Verde NationalPark, and Mt.
McKinleyNationalPark).
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An excellentexampleof the utility of IWM data to researches
in the NationalParks is provided by the data fra the Mt. HcRinley
Nat ional Park and Its proposed extension, the Denali National
?lonument.Figure 5 illustratesthe loeatia of these tm units of
the NationalPark System. The ~R data are available for the Mt.
P!cKinley,Talkeetna,Fairbanks,and Healy NTMS quadrangles (Texas
Instruments1978). HSSR multielementdata are availablefor the 14t.
?4cKinleyand Talkeetnaquadrangles(Aamodt et al 1979; Van Eeckhout
et al 1979)=

Surfacewater and sedimentsampleswere collectedfrom approxi-
❑ately 1050 locations in the cabined areas of the Mt. McKinley
National Park and Denali Nationa1 Monument. However, only the data
from the Mt. PMInley and Talkeetnaq:~adrangles,ihe shaded area In
Fig. 5, have been made public. In these two quadrangles,approxi-
❑ately one-halfof the 1250 total sample locationsare Inside the
NationalPark or NationalMonument. The ❑ultielenentdata for the
samples fran the 1250 sites have been examined. Contouredplot9 of
elemental concentrationvs. location were compared with available
geologic, hydrologic,and mining data for the area. The observa-
tions,listedbelow, from thesecomparisonssuggest ❑any applications
of these data to other researchesIn geology, geochemistry,t)io-
chemistry,and environmentalsciences in the national Park System.
The observationsare:

1) The highest concentrationsof uranium, copper, iron, and
zinc in both water and sedimentsamplesand of antimony,chromium,
cobalt, nickel, and vanadium in sediments correlate exceptior]ally
well with the known ❑ining districtsin the area (e.g., Kantishna,
Camp Creek, Chulitna-Yentna,and ShellabargerPass). Other areas,
previous; “mknown, are indi.eated that may contain significant
amount: -sestrategicraw ❑aterials.

2) The elementalconcentrationdata for sedimentsand r~tios
of elementalconcentrationsare useful tools for geologic mapping.
Each geologicunit appearsto have its ourI distinctivesuite of trace
elements. The high calcium concentrationsin waters and sedtients
correlatevery well with the outcrops of llesozoicand Paleozoic
strata on the northern flank of the Alaska Range. The granltic
Intrusive (Mt. Estellepluton,Ruth pluton,etc.) are delineatedby
high concentrationsof uraniumand rare earthsin sedtie?tsamples.

3) The geolo&y of’ the northuestcrnquarterof the Mt. McKinley
quadrangleis mapped as variousalluvialand glacialunits; the topo-
graphy is relativelyflat. However,the various trace ●lement data
for both waters and sedimentsshow considerablecharacterin this
area,suggesting a fair amountof hiddenstructure.

4) The lead values h sediments are far lower in this area
than for areasof similargeologyIn the RockyMountains. In fact,a
large percentage(6G%) of the lead in sedimentvaluesare below the
detectionlimitof 5 partaper million,whereasin the RockyMountain
areas only 15f or less are generallybelow the detectionlim:.t.This
observationsuggeststhat Alaska may as yet be relativelyfree from
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autmotive-emissionpollution. Hciwever,f’armore research t~ re-
quiredto substantiatethis hypothesis.

;) The field data, tagetherwith the trace element data in
water samples, provide significant information regarding water
qualityand pollution. In Alaska,dissolvedoxygen measurementsare
alsomade at each watersamplelocation.

SUMMARY

The US IX3Eis conductinga nationwideevaluationof the uranium
resourcesin the US. The high quality geological,geochemical,and
geophysicaldata re~:iredfor this task a?e 31s0 very ●lsefulin other
res?arches,particul~~lythose ongoing in the vario. units of the
NationalPark System. 411 data obtainedfor NURE till be made public
by 1988, the cuupletionof the project. Many reports containing
these various data are open filed to the public each year by the
GrandJunctionOfficeof the DOE.
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